In the title compound, C 6 H 14 N 4 O 2 ÁH 2 O, the -amino group is neutral. The molecular side chain including the guanidinium group is not fully extended, having a near gauche±gauche conformation [1 3 = 59.0 (1) ; 1 4 = 72.8 (1) ]. The network of hydrogen bonds stabilizing the crystal lattice includes those formed between the deprotonated and negatively chargedcarboxylate groups and the positively charged amino groups of the guanidinium group of neighbouring molecules. NÐ HÁ Á ÁO C and water-mediated NÐHÁ Á ÁO hydrogen bonds link individual molecules to produce pairs of spiral motifs laterally connected by NÐHÁ Á ÁO and CÐHÁ Á ÁO hydrogen bonds.
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Comment
In conjunction with our work of comparative charge-density studies on different amino acids at low temperature by X-ray diffraction methods (Flaig et al., 1999) , we crystallized dlarginine monohydrate, (I), whose structure had not yet been investigated. Arginine is one of the 20 naturally occurring amino acids. It is found in large amounts in protamines and histones. High concentrations of free arginine are also found in many plants including red algae, Cucurbitaceae and conifers, where it serves as a nitrogen storage and transport form. For this reason, it is found in particularly high concentrations in seedlings and reserve organs like rat liver. Young rats and chickens require the amino acid and show stunted growth when fed arginine-free diets because they cannot synthesize it in adequate amounts (Scott & Brewer, 1983) .
Various complexes involving arginine have been investigated by X-ray and neutron techniques, with the Cambridge Structural Database (Allen & Kennard, 1993) containing over 50 entries. Only two crystalline forms involving hydrated free arginine are known: l-arginine dihydrate at room temperature from both X-ray (Karle & Karle, 1964) and neutron diffraction (Lehmann et al., 1973) , and dl-arginine dihydrate (Suresh et al., 1994) .
An ORTEPIII (Burnett & Johnson, 1996) representation of the molecular structure of the title compound with the atomic numbering scheme is shown in Fig. 1 . The molecule exists as a zwitterion in the crystal structure, the -carboxylic group is deprotonated and the proton resides in one of the two amino groups of the mesomeric guanidinium fragment. This arrangement permits the formation of two direct NÐHÁ Á ÁO hydrogen bonds (N3ÐH71Á Á ÁO1 iii and N4ÐH81Á Á ÁO2 iii ) (for numbering and symmetry codes of hydrogen bonds see Table 2 ) between the polar guanidinium and carboxylate groups. This results in a dimeric unit formed by the reference molecule and one generated by the symmetry operation (iii). Each dimer is further linked to other dimeric units by their polar ends, forming an in®nite chain of molecules of the same chirality. On the other hand, dimers are interconnected by N4ÐH82Á Á ÁO1 v and C3ÐH4Á Á ÁO2 i . Finally, a pair of these chains is bonded directly by N2ÐH10Á Á ÁO1 ii and indirectly via water molecules leading to an in®nite three-dimensional lattice.
This arrangement permits the formation of two direct NÐ HÁ Á ÁO hydrogen bonds (N3ÐH71Á Á ÁO1 iii and N4Ð H81Á Á ÁO2 iii ; see Fig. 2 and Table 2 ) between these polar groups. Similar hydrogen-bonding schemes have been observed in l-arginine dihydrate (Karle & Karle, 1964; Lehmann et al., 1973) and dl-arginine dihydrate (Suresh et al., 1994) which also have a neutral -amino group. This pattern differs from that previously observed for some arginine complexes [l-arginine phosphate monohydrate (Espinosa et al., 1996) , dl-arginine formate dihydrate and l-arginine formate (Suresh et al., 1994) , dl-arginine dl-glutamate monohydrate and dl-arginine dl-aspartate (Soman et al., 1990) ] and crystalline complexes of some peptides [l-arginine l-glutamate (Bhat & Vijayan, 1977) ] and -helical peptides (Karle & Balaram, 1990) , where the carboxylate group bonds to the protonated -amino group and not to the guanidinium group. The former sequence is described as having head-to-tail hydrogen bonding (Karle & Balaram, 1990) . Unlike l-arginine dihydrate and dl-arginine dihydrate, where the -amino group does not contribute to NÐHÁ Á ÁO hydrogen bonding, in (I), one of the H atoms of the -amino group is donor to an O atom of a solvent water molecule (N1ÐH2Á Á ÁO1W i ). The observed lack of hydrogen-bond acceptor atoms for H3 of the -amino group is not surprising. In l-arginine dihydrate (Karle & Karle, 1964; Lehmann et al., 1973) and dl-arginine dihydrate (Suresh et al., 1994) , neither -amino H atom forms a hydrogen bond. Another difference between (I) and the dihydrates is the hydrogen-bonding environment around the guanidinium atom N2. Here, the NÐHÁ Á ÁN interactions involving these atoms in l-arginine dihydrate and dl-arginine dihydrate (Lehmann et al., 1973; Suresh et al., 1994) are replaced by NÐHÁ Á ÁO hydrogen bonding: N2ÐH10Á Á ÁO1 i .
This substitution of an NÐHÁ Á ÁO in lieu of an NÐHÁ Á ÁN hydrogen bond seems to have a conformational signi®cance for the title compound. The backbone in dl-arginine monohydrate shows a less extended conformation than its close analogues cited in the discussion. The carbon chain C1±C5 is in a fully extended conformation, which holds also for the molecule in the dl-arginine dihydrate structure, but not for the l-dihydrate. However, the torsion angles (IUPAC±IUB, 1970) C3ÐC4ÐC5ÐN2 [1 3 = 59.0 (1) ] and C4ÐC5ÐN2Ð C6 [1 4 = 72.8 (1) ] on the other hand describe a more bent conformation in the nitrogen-rich region. This results in a near gauche±gauche conformation. This is different from the trans± trans and trans-perpendicular conformation observed for the l-arginine dihydrate and dl-arginine dihydrate. The underlying factor for this less extended backbone conformation in the title compound might be the N2ÐH10Á Á ÁO1 ii hydrogen bond shown by the title compound.
Experimental
Crystals of (I) were grown by slow diffusion of ethanol into a saturated aqueous solution of the amino acid. This yielded crystals suitable for the collection of a low-temperature data set.
Crystal data
Mo K radiation Cell parameters from 15 774 re¯ections = 2.54±26.36 " = 0.111 mm À1 T = 100 (2) 
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All H atoms were found in the difference Fourier maps. Five types of H atoms were re®ned freely with a common isotropic displacement parameter for each.
Data collection: COLLECT (Hooft, 1998); cell re®nement: DENZO (Otwinowski & Minor, 1997) ; data reduction: DENZO and SORTAV (Blessing, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and SCHAKAL (Keller, 1997); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 1990).
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Supplementary data for this paper are available from the IUCr electronic archives (Reference: BM1417). Services for accessing these data are described at the back of the journal. Table 3 Selected torsion angles ( ) of dl-arginine monohydrate, l-arginine dihydrate and dl-arginine dihydrate. Data collection: COLLECT (Hooft, 1998) ; cell refinement: DENZO (Otwinowski & Minor, 1997) ; data reduction:
DENZO and SORTAV (Blessing, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 1997) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 1997) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and Keller, 1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 1990) . 
DL-2-amino-5-guanidovaleric acid

Special details
Experimental. An Oxford Cryosystems low temperature device was used. Reciprocal space was explored by ω and φscans. No intensity decay was observed. All non-hydrogen atoms were refined anisotropically. Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.09635 (7) 0.64767 (8) 0.0129 (5) 0.0199 (6) 0.0165 (5) 0.0043 (4) 0.0025 (4) 0.0043 (4) N2 0.0099 (5) 0.0154 (5) 0.0126 (5) −0.0012 (4) −0.0010 (4) −0.0020 (4) N3 0.0154 (5) 0.0149 (5) 0.0125 (5) 0.0014 (4) −0.0019 (4) −0.0004 (4) N4 0.0159 (5) 0.0144 (5) 0.0145 (5) 0.0022 (4) −0.0034 (4) −0.0024 (4) C1 0.0087 (5) 0.0130 (5) 0.0134 (5) −0.0015 (4) 0.0009 (4) 0.0014 (4) C2 0.0124 (5) 0.0148 (6) 0.0123 (5) 0.0010 (5) 0.0004 (4) 0.0003 (4) C3 0.0118 (5) 0.0144 (5) 0.0135 (6) 0.0004 (5) 0.0005 (4) 0.0007 (5) C4 0.0129 (6) 0.0174 (6) 0.0149 (6) 0.0018 (5) 0.0015 (5) 0.0028 (5) C5 0.0159 (6) 0.0123 (5) 0.0140 (6) −0.0001 (4) 0.0020 (5) 0.0000 (5) C6 0.0107 (5) 0.0126 (5) 0.0111 (5) −0.0039 (4) 0.0025 (4) 0.0023 (4) O1W 0.0179 (5) 0.0225 (5) 0.0223 (5) −0.0050 (4) −0.0035 (4) 0.0087 (4) Geometric parameters (Å, º) (17) 
